INTRODUCTION
Weight change and sleep disturbance are well documented features of psychiatric illness.
Complaint about difficulty in getting off to sleep is a common feature of neurotic illness, especially anxiety states. Early morning waking has for many years been regarded by some as a clinical featureâ€"almost a diagnostic pointerâ€"for â€˜¿ endo genous depression'. Motor restlessness is also commonly described as a feature of this disorder. However, other clinicians have concluded that such depressive illness is merely one end of the spectrum of the depressive response. In parti cular, McGhie (1966) has shown that sleep disturbances of all kinds, as reported by the patients themselves, may occur in a variety of psychiatric illnesses. For instance he found that early morning waking was reported in 16 per cent of non-depressed psychiatric patients as distinct from 17 per cent of patients presenting with depression. Moreover, Hinton (1963) has shown that early morning waking when care fully measured does not specifically charac terize those types of depressive illness described by others as â€˜¿ endogenous',but that it can occur in all types of depressive illness. He also reported his observation that sleep disturbance amongst depressed patients is mostly related to the phenomenon of agitation. Agitated patients lost more sleep, most apparent in the latter part of the night. On the other hand Carney ci al.
(1965), in their study of over 100 patients with depression, found that certain symptoms clus tered into two groups reflecting the usual concepts of â€˜¿ endogenous' and â€˜¿ neurotic'de pression respectively. Early morning waking and weight loss were important characteristics of their group of patients designated â€˜¿ endo genous' depression, and were regarded as important indicators for them of the value of ECT. There was a positive inter-symptom correlation of o â€¢¿ 234 between weight loss (@lb. +) and early waking. Most studies do not suggest a causal link between weight change and sleep disturbance, but by inference regard these features as being more integral aspects of an underlying biological factor which also promotes the disturbed mood.
Some workers have reported on patients with depression who have exhibited hypersomnia. Michaelis (1964) has reported two patients who showed hypersomnia in depression in association with increased appetite. He concludes that psychogenic theories were unsatisfactory so far as understanding of these phenomena were concerned, and proposes, as others have done (Pollitt, 1965 ) that there may be some indepen dent hypothalamic disturbance.
The relationship between sleep, activity and nutritional status in general is also well docu mented in the clinical and the human and animal experimental literature.
In the human the relationship is most clear in infancyâ€"a time when some consider that future patterns of mood disturbance may also become established.
The origins of the present study rest in an initial observation that patients with anorexia nervosa usually showed disturbance of their sleep pattern in the form of interrupted sleep and early morning waking (Crisp, 1967) . This, together with daytime restlessness, did not appear to be related to their mood states but was thought possibly to be related to the severity of their nutritional disorder. It was suggested at the same time that nutritonal factors might contribute to similar sleep disturbance in a variety of psychiatric disorders. The initial observation was confirmed in further systematic studies in anorexia nervosa patients using standardized measures of sleep, activity, weight 379 
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and mood (Crisp and Stonehill, â€˜¿ 97'; Crisp ci al., 1971 ). In addition, obese patients losing weight
were found to sleep less, although this finding was less consistent (Crisp and Stonehill, 1970; Crisp et al., 1972) loped and tested, and the study was designed in a way which sought to challenge the patient on areas of information possibly doubtful because of their subjective nature.
Patient questionnaire
The final questionnaire consisted of questions readily understood by the patient and showing rela tively good stability of response on challenge. The questions concerned duration of illness, premorbid and present weight, time of going to bed, time of going to sleep, time of waking up and getting up, and self-ratings of a variety of feeling states before the present illness and in recent weeks. Investigation of the repeat reliability of the questions before and after an out-patient consultation revealed this to be adequate.
Interviewer questionnaires
Two questionnaires were developed, one primarily concerned with sleep, the other with weight, but each also carrying other questions and providing the opportunity for recording additional information. Qjiestions found not to have been readily understood in the Patient questionnaire were instead included here, together with questions retained in theformerquestion naire, since the aim was partly to explore the impact of an interview challenging the validity of this information.
The sleep questionnaire also incorporated questions concerning the consumption of hypnotics and snacks taken before going to bed. The weight questionnaire contained questions concerned with the subject's weight at varying times and whether or not these estimates were of dressed or undressed weight, with psychotropic drug intake, and with the existence of other physical and/or painful disease. The patient's age, sex and measurements of his height, weight, triceps and subscapular skinfold thickness, and his matched population mean weight, were also to be recorded on this questionnaire.
The patient was told that some of the questions were the same as those he had already answered in the Patient questionnaire, but that he now had the opportunity of changing his mindâ€"-he was encouraged to do this.
Consultant questionnaire
A questionnaire on which various aspects of the patient's mental state could be recorded was designed for completion by the consultant following the diagnostic interview. It is current psychiatric con patient. The Patient questionnairewas introduced by reading through the instruction page with the patient, and he was then left to complete it. The two Inter viewer questionnaires were then administered con secutively. Both the order in which these were given and the order of allocation to the two trained inter viewers (E.S. and one other) were changed in a random way. Thus each interviewer enquired only about sleep or about weight in any one patient. The investigation was designed in this way in an attempt to control for any bias the interviewer might have influencing the data collected. After the second interview had been completed the interviewer scrutinized the Patient questionnaireand returned it to the patient for completion if there were any omissions or ambiguities. Measurement of height, weight, triceps skinfold thickness and subscapular skinfold thickness were then all made and recorded.
The patient was then seen for the diagnostic inter view by the consultant. Following this interview, which usually lasted between 45 and 90 minutes, the conailtant completed the last questionnaire.
Analysis of data
All the information obtained was transferred to punched cards for computer analysis. The first part of the questionnaire comprised i@ common diagnostic categories ordered randomly. Space was left for the consultant to insert up to three additional diagnoses. Each patient was rated on a four .point scale for each of the diagnostic categories.
The consultant was also required to make an overall diagnosis. In addition he was required to rate 12 items, each on four scales. These included aspects of the patient's feeling state as in the Patient questionnaire, but sometimes rephrased, and also ratings of weight loss, early morning waking and a few other items not relevant to this report.
Following some initial usage and discussion con cerning the questionnaire, a reliability study showed that the four consultants had developed a high level of consistency when re-rating patients after a week's interval.
Physical measurements
Skinfold thickness. Skinfold thickness was measured behind the triceps and in the subscapular region using the Harpenden skinfold calliper described by Tanner @ A test-retest reliability study on a series of 26 in-patients revealed the measure as a reliable one in the hands of E.S., especially over the lower ranges of skinfold thickness.
Measurement of stature and body weight. These were measured in a standard way described elsewhere (Crisp, ig6cj (Khosla and Lowe, 1967) .
DESIGN OF STUDY
The study was carried out in the psychiatric out patient departments of St. George's Hospital, London, between 1967 and 1970 o'g Â± I â€˜¿ 3 (p <o â€˜¿ ooi). Thus, mean duration of sleepin the time beforethe illness, 7 hours i6 minutes was significantly longer than during the last few weeks, 6 hours 52 minutes (p <
0.005).
Although mean time of waking up was not different between the two periods, more patients reported theneed tobe wakened in the timebefore theillness thaninthelast few weeks.
More patients reported dozingbetweenwaking
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Distribution of time of waking up before the illness and in the last few weeks (interviewer questionnaire). Total population

TABLEIV
Distribution of weight before the illness and in the last few weeks (interviewer questionnaire). Total population
Weight (lb.) .. <98 98â€"112 112â€"126126â€"14o140â€"154154â€" 168168-182 182â€"196196-210 210+ up and getting up in the last few weeks than before the illness. About two-thirds of patients reported that they frequently or always had a drink or snack within two hours of going to bed, both before the illness and in the last few weeks.
Twenty-nine patients reported that they fre quently or always took hypnotics just before the illness compared with91 patients inthelast few weeks. â€"¿ â€˜o6Greater duration of broken sleeprecently than before illness ..
Length of time in bed in lastfewâ€˜o6â€˜02â€˜87â€˜00â€˜01â€˜05â€˜02â€˜02â€"
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â€˜¿ 02â€". I Iâ€" â€˜¿ 58â€˜00â€" â€˜¿ 20Sleeping pills inlast fewweeks ..â€˜04â€".Ii â€" â€˜¿ 05â€" â€˜¿ 07â€" â€˜¿ 10â€˜01â€˜IIâ€˜56â€˜21â€˜04Time of waking in last few weeks (interviewers' report) .. ..â€˜01â€˜04â€˜12â€" â€˜¿ 09â€˜91â€˜00â€" â€˜¿ 07â€" â€˜¿ 03â€˜03â€" â€˜¿ 04Time of falling asleep in last few weeks (interviewers' report)
..â€˜16â€˜8oâ€"
â€˜¿ ogâ€" â€˜¿ o6â€˜30â€˜01. @yjâ€¢28â€" â€˜¿ 0!â€".17Feeling nervousin last few weeks (patients' rating) .. .. .. Feeling angry in last few weeksâ€˜57â€".
18â€˜o8â€"
â€˜¿ 09â€" â€˜¿ o6â€˜40â€˜o6â€˜07â€" â€˜¿ 05â€˜00(patients' rating) .. .. ..â€˜6iâ€oe3â€˜02â€" â€˜¿ 05â€˜IIâ€" â€˜¿ 04â€˜21â€" â€˜¿ 05â€oe3â€˜04Feeling on top of the world in last few weeks (patients' rating)
.. (Table  IX) . gories. In further analyses, when the relationship between sleepin thelast few weeks and weight change since the start of the illness (as opposed to weight change in the last few weeks) was explored, similar results to those described were obtained, although the strength of the associa tionwas sometimesless. The relationship of change in body shape Russell, 1962 ; Tune, i@6g) . In the last few weeks it had fallen by 24 minutes, and this is consistent with the findings ofothers (Weiss et a!., 1962; Willis, 1965; McGhie, 1966; Ward, 1968) who report that sleep disturbance is a common feature in psychiatric illness and is not confined to affective disorders. The average time of falling asleep in the last few weeks was later and the duration of broken sleep in the last few weeks greater than before the illness, but there was no difference in the mean time of waking, although its distribution was different.
Feeling excited in lastfew weeks
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The average weight of patientswas not different in the two periods under investigation, but a wide range of distribution of weight and weight change in both directions was found.
Although themain attention in theprincipal componentsanalysis was focusedon theway in which items from the three areas of sleep, nutrition and psychiatric state were combined, it is nevertheless of interest to note, for instance, In contrast there was no association between weight change in the last few weeks and also since thestart oftheillness on theone hand and time of falling asleep on the other in any of the diagnoses orinthestate ofsadness, although such association sometimes became significant when a measure of change of body shape was used instead of change of weight. It is probable that in some patients weight change since the start of the illness occurred early in the illness, there being no change in weight in the last few weeks. It is even possible thatinsome cases weightchangesincethestart oftheillness was associated witha lesser amount of weight change in the opposite direction in the last few weeks. Although these tables may include some patients in whom both weight loss and weight gain since the start of the illness occurred, patients who reported both weight loss and weight gain in the lastfew weeks were excluded from the earlier tables. It is therefore somewhat surprising that the association between weight change since the start of the illness and timeofwaking inthelast fewweekswas inmost cases as close as the association between the latter and weight change in the last few weeks.
The larger number of patients included in the former instance is one factor which may account forthis. (Hagamen, 1959; Treichler and Hall, 1962; Bolles, 1963) . The mechanism of the link between weight change and sleep duration remains obscure. It seems likely that the pathway for this link operates through centres in the diencephalon in the brain.
CONCLUSIONS
In conclusion, it appears that complex psychi atric states involving severe depression and anxiety as well as states of unpleasant feeling such as sadness are often associated with disturb ances of weight and sleep other than initial insomnia. These latter disturbances take two main directions: either that of weight gain with increased duration of uninterrupted sleep and especially later time of waking, or else weight loss associated with decreased duration of total sleep together with more interruptions of sleep and especially earlier waking. These patterns may be aspects of the individual's constitution, along with his propensity to become affectively or otherwise psychiatrically disturbed. Such overall modes of reaction are usually thought to arise as a consequence of the interaction of the genetic constitution with early life experiences. It would seem, for example, that within the syndrome of depressive illness there may be a bipolar nutritional â€˜¿ diathesis', possibly having its origins at least in part in relation to the meaning of food as an object at that time in early life when affective response patterns are also being shaped. It may also be that such a factor be comes increasingly contributed to during deve lopment by the burgeoning significance of associated weight and sleep characteristics.
Su@sAIw
An hypothesishas been testedthat sleep patterns, especially in the second half of the night, in patients presenting with a variety of psychiatric disorders and with disorders of weight such as anorexia nervosa or obesity are related to nutritional fuctors that transcend specific diagnostic and mood states. 
